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Introduction

Climate vulnerability refers to the degree to which a community is exposed to climate change, sensitive
to its impacts, and able to adapt to those impatfBhis assessment explores climagdated hazards
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capacity.The vulnerabilities identified in this report will be integrated into the Wilmington Downtown
Plan,which will identify a wide range of strategies for local implementers.

This assessment was developed in partnership with the National Oceanic and Atmospheric Administration

(NOAA), the American Planning Association (AB#A{, lllinoisindiana Sea Grantyith the goal of
identifying new wayso integrate climate science into the local planning proceBsemethodologyand
data sources used to develdipe assessmenwill be compiled by the American Planning Association and
integrated into a guidebook fomtal plannersThis project adds to the conversation aboutimate
resilience an emerging field in city planning

Key Findings

1 Flooding and erosion pose significaisksto Downtown Wilmington. South Island Park is
the areamost likely to beaffected, though roads, power lines, and privdiesinesses
along the millraceKankakee Riveand Forked Creekre also vulnerable.

1 The City of Wilmington withdrawiss drinking water from the Kankakee River. Surface
water sourcessuch as the Kankakeare moreresilientthan groundwater aquifers, but
may be vulnerable to drought, flodg, andalgae blooms.

1 During the years to comexgeme heat may make North Water Street, and other areas
with large amountsof impervious coveragdess attractivefor shoppers tourists, and
other pedestrians.

1 526yd26y 2 Af YAy 33l pestnalauRiBabies/ it gstitpindesses
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disruptions.

!Intergovernmental Panel on Climate Change, 200 { 8 y i KSa A ad wSLJ2 NI ¢
https://www.ipcc.ch/publications _and data/ar4/syr/en/mair8html.
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https://www.ipcc.ch/publications_and_data/ar4/syr/en/mains5-2.html

Community Profile

Wilmington, Illinoiss located at the intersection of historic Route 66 and the Kankakee River, 50 miles
southwest of downtown Chicagés 0f2015, the City of Wilmirign ishome to 5,700 residents, including
nearly 1,000 residents in thE84-acredowntown area. Downtown Wilmingtors also home to a number

of businesses, which account f809 primary jobsmostly in the construction, information, and retail
industries.

¢KS YIFy1Fr1SS WAGBSNI gFa ONRGAOLFE G2 2 Afpaoli@in2y Qa
the city. The millrace, a channel of the Kankakee River, runs parallel to Water Street through the heart of
downtown, separating theentral business arefaom Island Parka large, predominantly publicly owned

island with a number of r@eational facilities. The northern and eastern edges of dawmt are defined

by Forked Creelt KS Y y 11+ 1SS wA @S NJcd di drifkikgwateri ihhsiwithdisgny | NB
and processedt a facility just downstreamfdhe dty. The City also maiatns an emergency groundwater

well, which provides a backup source of water, should river water become unavailable. The well is located
in South Island Park.

The demographics of Downtown Wilmington are largely similar to those of Wilmington as a iNinel-
two percent of downtowrresidents are whitegompared to 86 percent in the city at large, pércent in
Will County, and 5Bercent in the Chicago regiohhe area is predominately middiecome, with a mean
household incomef $55,698, 26 percertbelow the Will Countyaverage.Singlefamily homes account
F2N) py LISNOSyYyd 27T kRfday peenyf 4 houdehbldisiale yeBtaycrupizdd
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Figure 1: Map of Downtown Wilmington
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Climate and Natural Hazards

Wilmington, Illinois has a continental climate characterized by hot, husniimers and cold, dry winters.
Flooding, extreme heat, drought, severe storms, heavy snowfall, and ice accumulation are the most
frequently experienced natural hazards in the Wilmington aRyacipitation is greatest during the spring

and summer, thougharge storms occuthroughout theyear. Weather patterns in the region have a high
level of dayto-day and yeato-year variability in temperature, humidity, precipitation, and wind. Summer
temperatures typically pdaduring the month of July, which haglaily averagéightemperature of84
degrees Fahrenheit. Winter temperatures are lowest in Januahjctwhas a daily average minimum
temperature of16 degrees Fahrenhéeit.

Climate change haalready begun to affectannual averagdemperatures and weathepatterns in

2 X f YAY 30 2Av€age atia fedpérdtures in the Midwest have increaseddpyoximately 1.5
degree Fahrenheit since 1900, with the most rapid increases occurring since® Egfire 2 shows
average annual temperature increases imdlis since 1897.

Figure 2Change inwerageannualtemperaturesn lllinois 18972017
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Sourceb F GA2Yy L+t [/ SYGSNAR F2NJ 9OYDPANRYYSYy(llt LYF2NXNIGA2YS a/ftAYEFGS
Administration https://www.ncdc.noaa.gov/cag/

As air warms, its ability to retain water vapor increases, which allows for more frequent and more
powerful storms? Due in part to thigffect, theregionsawa 40 percentincrease in the number attorms
producing more than one inch of rainfédéetween 1979 and 20Qompared to theprevious 3Byear
period?

2bFdAz2yFE / SYGiSNBR F2N 9y JA NP PUGENoimal§ Kahkgk€@2MeNOIMWTRIV{Z S & 58 il A 22121 & Y
Oceanic and Atmospheric Administratibtips://www.ncdc.noaa.gov/cdaveb/datatools/normals

3 National Climate Assessment, 20lup://nca2014.globalchange.gav/
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https://www.dnr.illinois.gov/WaterResoces/Documents/Final UFAA Report.pdf
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https://www.dnr.illinois.gov/WaterResources/Documents/Final UFAA Report.pdf
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Figure3: Number of days with greater than 1 inch of precipitation in Will County
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Source: U.S. ClimaResilience Toolkihttps://toolkit.climate.gov/#climatexplorer

The current waming trend igorimarilydue toincreasing concentratic2 ¥ 3INB Sy K2dzaS 3AF aSa )
atmosphere® To determine future climate conditions, scientists create models using greenhouse gas
emissions scenarios. Gendya these models include a leemissions scenario that assumes drastic
reductions in global gredrouse gas emissions, and a higghissions senario that assumes emissis will

continue to increase.

Under a lowemissions scenarithe region that includegVilmington is expected to see an average annual
temperature increase othree to nine degrees Fahrenheit. Under a higmissions scenariothe
Wilmington area could see an increase of dia thirteen degrees Fahrenheit igure 4).” Observed
increases in atmospheric carbon emissions during the la®0lfears have been consistent with a high
emissions scenarid.

SLYGSNAZ2OSNYYSyGrt tlFySt 2y [ fAYF(GS /hikpsyidvgidce.chipdi/idssessingit / K y3S H
report/ar5/syr/SYR AR5 FINAL full wcover.pdf

TLEtfAY2Aa {GFGS JEAYFG2E23A480Y aCdzidzNB /€t AYFGS / KFEy3aS { OSy |l NX
http://www.isws.illinois.edu/atmos/statecli/climatehange/scenarios.htm

8 Climate Science Special Report, Fourth National Climate Assessmerttftp@1/&cience2017.globalchange.gov/
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Figured: Projected temperature change in lllineisderlow andhighemissions scenarios

Range of projected daily average temperature, Note: Under a scenario that assumes emissions will continue to

in degrees Fahrenheit, in northeastern lllinois increase, regional _temperat&m:s are expected to increase by nine
degrees Fahrenheit above historical levels. Under a lower
emissions scenario, regional temperatures are expected to

M High-emissions scenario mean increase by five degrees above historical levels.

B Low-emissions scenario mean Source: D.W. Pierce, D. R. Cayan, and B. L. Thrasher, 2014:

Statistical downscaling using Localized Constructed Analogs
(LOCA). Journal of Hydrometeorology, 15, 2558-85,
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Thesemodels suggest the State of lllinpignd the Wilmington arega will continue to seegreater
variability in annual precipitation, with wetter wet years and drier dry ye&g 2100¢climate scientists
project annual precipitation increases of between four to fourteen inches under admgésions
scenario, and three to nine inches under a {emissions scenario, with a considerable amount of
variation between dry and wet w#s. These models also suggest that a larger proportiorreipitation

will fall duringa small number oVery largestorms rather than being distributed evenly throughothe
year.

Weather vs. Climate
The terms are sometimes confused, but weather and climate are quite different.

Weatherrefers to temporary atmospheric conditions, typically lasting a few hours or days. Thunderstor
cold spells, heat waves, droughts, and blizzards are all examplesattfier.

Climaterefers to longterm atmospheric trends, typically measured by&® I NJ ay 2 NY | f & d ¢
total of many weather events, occurring over a long period of time.

While it can be tempting to point to individual weather events aiga that climate change is or is not
happening, a single storm or heat wave is not a trend. Instead, climate scientists analyze records going b
many decades to find evidence of leteym changes in weather patterns. These changing patterns may me
individual weather events are stronger, or more frequent, but individual weather events themselves do ng
constitute a change in climate.




Flooding

Downtown Wilmingtonis susceptible to floodinglue to both local precipitationand precipitation in
upstreamareas of the Kankakee River watersh&tese hazards ali&ely to intensifyduring the years to
come

Flooding is generally divided into two typeserine flooding and urban floodin&iveime flooding occurs
when rivers, streams, or other waterwagserflow their banks, usually due to upstregmecipitation
Areas along waterways that are prone to flooding are knownl@sdplains.Urban flooding typically
occurs outside of the floodplain, ans the result of stormwater overwhelmirigcal drainagesystems
causing water to accumulate in lelying areas.

Theone percent annual chae floodplain, sometimes referred to as ti€0-year regulatory floodplain

includes areas with a one percent or greater change of experiencing a riverine flood durieg gepr.

These areas are identified by the Federal Emergency Management Agency (FEMA), which uses historical
rainfall data and hydrologic modeling programs to generate maps for every community in the United
States. All structures within this regulatotpddplain are required to purchase flood insurance through

the National Flood Insurance Program (NFIP) to be eligible for a federally insured mortgage. According to
the most recent FEMA mapsp®ntown Wilmingtonis surrounded byegulatory floodplain on tree sides

(figure 5).

Because floodplain maps are generated using historical data, they do not reflect recent changes in land
use and precipitation patterns, both of which have significant impacts on local and regional flooding.
Furthermore, the one peant threshold does not reflect the true frequency of flooding in these araas

some parts of the floodplain will experience flood conditions much more frequently than others.

Riverine flooding in ®&vntown Wilmingtonis further influenced byhistorical developmentpatterns

Duringthe early 200Sy (1 dzZNE X G KS Sy (A NEB wrde irdiriliana W chéringfijethd] SS WA ¢
the surrounding wetlands were drained for agricultural development. The lofeeéwetlands greatly

reduced the upper watershed? a | @ AfiteA and retain stormwater, and made downstream
communitie$ such as Wilmingtdn more vulnerable to flooding.
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Figure5: Flood zones in Downtown Wilmington
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In interviews residents and City officials hagtatedthat Island Park is thmost frequently flooded area

in Wilmington. Flooding in Southldsmd Parkoccursprimarily due to high river leveland occasionally
results in the formation of a channel bisecting the island from rititrace to the main branch of the
KankakedRiver. Flooding in North IslandmR is caused by both high river levels and inadequate drainage
onlILRoute 53.

Historically, ice jams hav®en a major cause of flooding in the area. Ice jagr whemariver freezes
and thenrapidly warms, causing large blackf ice to break apart. As these blocks move downstream,
they sometimesaccumulate at narrow points, such as bridges and bends, creating natura ttam
rapidly increasavater levels. In recent yearshe lllinois Department of Natural Resources has allowed
Will County to divert heated water fra nearby power plants into the Kankakee/dR, dramatically
reducing the risk oifte accumulation.

Municipalities manage flood risk through a variety of giek, includingfloodplain andstormwater
regulations designed t@romote responsible floodplain developmeriimit impervious surfacesand
ensure proper drainage during rainfall events. Stormwater regulations are based on historical data that
do not refect recent changes in precipitatipor future potential precipitation patternsAs the climate
continues to change, these standards, including the regulatory;y2@® floodplain, will likely become
increasingly out of dateelevatingli K S 02 Y Y dzgukeiio&lepd daddgesand other impacts.

Flood Susceptibility Index (FSI)

To gain a better understanding ofbanflooding in northeastern lllinois, CMAP staff createggional
urbanflooding susceptibilityindex (FSHor developed areathat usesreported flood locationsand
topographic landcover, and other data to determine the relative flood susceptibility of communities in
the region® The index is not intended teeplace more technical floodplain mapping or modeling
efforts, and shouldnsteal be usedto identify areaswhere thesetechnical studies and may be
needed.

Figure6 showsurbanFSkcoredor the City ofwWilmington.The index is scaldo the severcounty region

The map shows Downtown Wilmington to be one of four priority areas for urban flooding interventions
within city limits. Although $akeholder interviews have indicated that urban flooding is not curreatly
major concern inthe city, the index results sho that the downtown area has a higher relative
susceptibility to urban flooding than other parts of the city, and may be more vulnerable to flooding if
precipitation patterns continue to change.

9 CMAP Regioh&looding Susceptibility Index Appendix and Data, https://datahub.cmap.illinois.gov/datase250layer
flood-susceptibilityindex
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Figure6: Urban Flood Susceptibility Index (FSI)
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Extreme Heat

As the climate warms, Downtown Wilmington will likely experience both an increase in average
temperatures and an increase in the number of very hot dBlgstheastern lllinoishas historically seen
three days over 95 degrees Fahrenheit each year. Bycaritury,the region could see betweerblo 20

days over 95 degrees annually. Average low temperataresummer daysre expected to see even
larger increasgsmeaning that eveings and nighttime will provide less relief from high temperatures
Historically, nighttime lows over 80 degrees Fahrenheit have been extremely rare, but couldedar

eight times peryear by 2100.

Figure8a K2 ga (KS NXB3IA 2 ¢ran@last80 )elra. ekt indkisl EiyicR comiine heat and
humidity) over 110 were once very rare, lheir frequency has increasamnsiderablyduringthe last
few decades

Figure 7 Historical Heat Index Trends in Northeastern lllinois

Extremely high heahdexes have increased in recent years, based on temperature readings fro®eptamber at Chicago
Midway Airport. Source: lllinois State Climatologist.

In areas wittdense development, the urban heat island effect further exacerbates extreme hebhede t
areas, impervious surfadedncluding roads, parking lots, rooftops, and other paved surfadesat up
during the day, and remain warm long into the nigintnortheastern lllinoisareas with greater than 50
percent impervious coverage have been fouttdbe five to six degrees warmer than the regional
averaget® Under normal conditins, the impact of this increase iegligible but during periods of
extreme, persistent heat, a difference fdfe degrees can result in significantly higher risk of dehtydna
heat exhaustion, and other health impacts.

In Downtown Wilmington, the heat island is most severe on North Water Sikeeth Main Streetand
ILRoute 53 CA 3dzNB yo® ¢KA& | NBIF O2yidlAya YdzOK 2F GKS
trees and other heateducing features.

0/ alt TFdabt wBaArt A Sy p:/Hwimdenap BliBices.gdv/ddcinsids£10180/470714/Climate%20
Resilience%20Strategy%20Paper/dd61688#-407d-808b-484f9800a3f6
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